Developing new anti-arrhythmics: clues from the molecular basis of cardiac ryanodine receptor (RyR2) Ca2+-release channel dysfunction.
Sudden cardiac death (SCD) remains a major cause of mortality, and despite our knowledge of the causative genetic, molecular and biochemical cellular mechanisms involved, effective therapeutic strategies are lacking. Perturbations in cardiac Ca2+ handling promote arrhythmias and there is enormous interest in developing new anti-arrhythmics aimed at correcting Ca2+ release dysfunction. In particular, abnormal Ca2+ release arising as a result of acquired or genetic defects in cardiac ryanodine receptors (RyR2) has emerged as an important arrhythmogenic trigger in heart failure, and in a devastating genetic arrhythmia syndrome termed catecholaminergic polymorphic ventricular tachycardia (CPVT). Here, we evaluate how experimental insights into RyR2 structure-function are unravelling the precise molecular basis of channel dysfunction and are advancing the development of new therapeutic strategies. We also discuss the functional role of RyR2 in the context of the exquisite synergism existing between numerous cellular components involved in cardiac Ca2+ signalling, and how these complex interactions may be used to design new anti-arrhythmic approaches that target multiple facets of RyR2 regulation.